This experiment was conducted in Inshas Poultry Research Station, Ministry of Agricultural, Egypt, A total number of 420 hens and 105 cocks from Silver Montazah chickens (SM) (Egyptian local strain) flock were used to investigate the effect of dietary supplemental of arginine (Arg) levels on plasma nitric oxide (NO) and Insulinlike growth factor (IGF-I), testosterone (Testo) and luteinizing (LH) hormones concentrations, and their relation to productive and reproductive performance during laying period (28-40 wks of age). Birds were randomly divided into 7 experimental groups (each of 3 replicates). Each replicates consisted of 20 hens and 5 cocks. The 1 st group (T1) was fed the basal diet and served as the control group with no additional Arg (15, 12.5 and 12.8 g Ar /kg diet) for the starter, grower and finisher diet, respectively. The 2 nd , 3 rd and 4 th groups were fed the basal diet supplemented with 2, 2.5 and 3 g Arg/kg diet, respectively, from one-day old to 40 wks of age (17, 17.5 and 18 g Arg /kg diet) for the starter, (14.5, 15 and 15.5 g Arg /kg diet) for the grower and (14.8, 15.3 and 15.8 g Arg /kg diet) for the finisher diet was used. However, the 5 th , 6 th and 7 th groups were fed the basal diet (15 g and12.5 Arg/kg diet) for the starter, grower diet and the basal diet supplemented with 2, 2.5 and 3 g Arg/kg diet (14.8, 15.3 and 15.8 g Arg/kg diet) for the finisher diets, respectively, only from 28 to 40 wks of age. Results indicated that hens fed Arg supplementation significantly improved feed conversion ratio (FCR) for all treatments except T2 and T3 groups in compared with control group. Egg production, egg mass and total leucocytes count was higher in treated hens from 28 to 40 wks of age than in control ones. Most semen quality parameters, fertility, hatchability and lymphocyte (L) ratio were improved by dietary treatments. However, hetrophils (H) and H/L ratio were decreased by Arg supplementation. Significant increase (P≤0.05) appear in NO trait, IGF-I, LH and Testo hormones concentrations for hens in T6 and T7 from 28 to 40 wks of age in compared with treated hens from one-day old to 40 wks of age (T2, T3 and T4) and the control group. While, there were no significant differences in live body weight, feed consumption, egg weight and egg quality traits among all treatments in compared with control group at 40 wks of age. It could be concluded that dietary Arg supplementation to SM hens from 28 to 40 might improve the egg production, reproductive performance and some semen quality parameters. Also, it might have a mediated effects on NO, IGF-I, LH and testosterone hormones levels.
INTRODUCTION
The L-arginine, one of the 20 most common natural amino acids (AA), is classified as a semi-essential or conditionally essential AA for mammals and essential AA for birds due to their inability to synthesize Arg. Moreover, The L-Arg requirement varied from lower than 0.70% of the diet for practical diets to nearly 1.8% for purified diets in which casein was the source of protein (Khajali and Wideman, 2010). Basiouni et al. (2006) found that feed conversion was improved and feed consumption was decreased in birds fed higher level of Arg (from 3 to 9.g /kg of diet) over the normal requirements of the Leghorn breeds (NRC, 1994) in compared with the control. Also, they observed that egg weight and hen-day egg production was not affected. Youssef et al. (2015) found that dietary supplementation of L-Arg above NRC (1994) improved egg production, reproduction performance, enhanced cellular immunity and most semen parameters, while hand egg quality parameters was not affected. Guo et al. (2015) indicated that an increase in dietary Arg level from 9.0 to 13.5g /kg of diet correlated positively with nitric oxide (NO) production in broiler chicken. It has been reported that Arg could regulate the immune function via NO enzyme (Tsai et al., 2002). Moreover, L-Arg is a source of enzymes NO Syntheses is release to form NO, which has a great role in the way of blood transfusion in the blood vessels (Biliar, 1995). Likewise, Arg play important role in cell division and healing of wounds and immune effectiveness and hormones secretion (Stechmiller et al. 2005 ). Manwar et al. (2003) reported that level of NO in serum is linked to high egg production. Takahashi et al. (1994) noticed that Arg, as part of the hormone Arg vasotocin (neurohypophysial hormone) plays an important role in the initial contraction of hen's uterus through an increased binding to its receptor which might affect the process of oviposition in hen. Arginine is essential for sperm motility, metabolism, capacitation, acrosome reaction, and is a precursor for producing putrescine, spermine, and spermidine (Ko and Sabanegh, 2014). Fayh et al. (2007) reported that Arg supplementation during seven days was ineffective to augment both growth hormone (GH) and IGF-I release in individual male adults. Basiouni (2009) found that feeding a 9.g /kg of diet extra amount of Arg over the 0.89 % arginine already present in the control diet to local Saudi chickens significantly (P≤0.05) increased mean LH level during the 6-9 hours before the time of oviposition in Arg treatment (2.8 ng/mL) in compared with control group (1.9 ng/mL), as well as, stimulatory effect of Arg on LH secretion maybe mediated through the stimulation of GnRH neurons in the hypothalamus and consequently, LH release. Kim et al. (2004) suggested that there is a possibility of IGF-I genotypes acting as a genetic marker for egg productivity of native Ogol chickens.
Cremades et al. (2004)
suggest that dietary Arg may be relevant to the anabolic action of testosterone in mice. Therefore, the present study was designed to assess the role of dietary supplementation with different levels of Arg on egg production, some semen quality parameters and IGF-I, LH and Testo hormones in Silver Montazah (SM) chickens during laying period. A total of 420 hens and 105 cocks of SM chickens (Egyptian local strain) from day one to 40 wks of age were used. All chickens were randomly divided into 7 equal treatment groups each one included 3 replicates (each of 20 hens and 5 cocks). The 1 st group (T1) was fed the basal diet and served as the control group with no additional Arg (15, 12.5 and 12.8 g Arg /kg diet) for the starter, grower and finisher diet, respectively. The 2 nd , 3 rd and 4 th groups were fed the basal diet supplemented with 2, 2.5 and 3 g Arg/kg diet, respectively, from one-day old to 40 wks of age (17, 17.5 and 18 g Arg /kg diet) for the starter, (14.5, 15 and 15.5 g Arg /kg diet) for the grower and (14.8, 15.3 and 15.8 g Arg /kg diet) for the finisher diet was used. However, the 5 th , 6 th and 7 th groups were fed the basal diet (15 g and12.5 Arg/kg diet) for the starter, grower diet and the basal diet supplemented with 2, 2.5 and 3 g Arg/kg diet (14.8, 15.3 and 15.8 g Arg/kg diet) for the finisher diets, respectively, only from 28 to 40 wks of age. (Table 2 ). LArginine monohydrochloride was assay 98.0 %, expiration date: 09/2017 and made in Germany. Each replicate was individually weighed, housed in separated floor pens (185 x 320 cm) and submitted to the same managerial conditions in a windowed house with light cycle regimen of 16 hours light: 8 hours darkness. Birds were fed ad libitum and fresh water was provided continuously. The basal experimental diet was formulated to meet the nutrition requirements of chickens during the experimental period (from oneday old to 40 wks of age) according to the composition and calculated analysis of the experimental basal diet is present in Table  (1) .
MATERIALS AND METHODS

This experiment was conducted in
Measurements:-Laying performance traits:
Individual live body weights (LBW) in grams of hens and cocks were recorded at 28 wks of age and then weighed at interval periods of 4 wks.
Moreover, feed consumption (FC, g), egg weight (EW, g) and egg number (EN) were recorded. In addition, feed consumption (g diet/hen/day), feed conversion ratio (FCR, g feed/g eggs), and Egg mass (EM, g) were calculated.
Egg quality parameters:
A total of 105 eggs (15 eggs per each treatment) were taken after 40 wks of age to determine the interior and exterior egg quality parameters. Eggs were weighed individually then broken and the inner contents were placed on a leveled glass surface to determine the inner egg quality. Shell weight %, shell thickness (mm), including shell membranes was measured using a micrometer at three locations on the egg (air cell, equator and sharp end), egg length (mm), egg width (mm), albumen weight %, yolk weight %, yolk height, mm (YH), yolk diameter (mm).
Semen quality:
Semen samples were collected randomly from 42 cocks (6 cocks /treatment) at 40 wks of age using the massage method. Semen samples were examined following method according to Kalamah et al., (2000) .
Semen quality parameters were: The ejaculate volume, initial semen pH, mass motility score, percentage of live and abnormal sperm, sperm concentration, total sperm/ejaculate x 10 9 , Total abnormal sperm/ejaculate x 10 9 and total live sperm/ejaculate x 10 9 .
Reproduction performance:
Eggs were daily collected from each treatment (100 eggs) during the last week and incubated to determine fertility and hatchability percentages. Fertility data were collected after each insemination and fertility rate was described as the number of fertile eggs to the number of eggs placed in the incubator. Hatchability was determined at the end of incubation. Hatchability of fertile eggs was found via a similar way in which the number of live chicks was divided by the number of fertile eggs kept in the incubator. Hatchability of total eggs was calculated from the number of live chicks divided by the number of eggs placed in the incubator.
Some blood traits:
At the end of the experimental period (40 wks of age) six chicks of each group were randomly chosen. Blood samples were collected from wing vain of each bird in two heparinized test tubes. Blood of the first tube was used to evaluate the total count of red and white blood cells as well as the differential counts of leucocytes (lymphocyte and heterophil) while the second one was centrifuged at 3000 rpm for 20 minutes. The separated plasma was stored at -20°C until assayed for blood traits included in this study were total erythrocytes count (RBCs), hemoglobin concentration (Hb), hematocrit volume (Hc), total leucocytes count (WBCs), hetrophils (H%), lymphocyte ratio (L%), and hetrophils to lymphocyte ratio (H/L). All measurements conducted according to Full Automated Ceutac. Nitric oxide concentration and hormones:
Nitric oxide was determined according to Colorimetric Determination of Nitrite (Montgomery and Dymock 1961) and Insulin-like growth factor (IGF-I) hormone was determined according to the manufacture recommendations of commercial kits. LH hormone was determined in serum by using chicken luteotropic hormone (LH) Elisa commercial Kits, China, while testosterone determined in serum by using Ria testosterone, direct. Beckman Coulter Company.
Statistical analysis:
Data were subjected to one-way analysis of variance using SAS (2001). Differences among means were detected by using Duncan's multiple range test ( Duncan, 1955) . The percentage values were transferred to percentage angle using arcsine equation before subjected to statistical analysis, and then actual means are presented. The following model was used: Yij = G + Ti + eij. Where, Yij = observation for each dependent variable; G = General mean; Ti = Treatment effects (i = 1, 2... and 7); eij = Random error.
RESULTS AND DISCUSSIONS
Laying performance traits:
Effect of dietary Arg supplementation to SM hens diets on production performance are summarized in Table ( Positive effect similar to that with Arg supplementation on morphometry of the duodenum mucosa was observed on the live weight of 7-day-old birds, demonstration that Arg supplementation is involved in the maintenance of the duodenum mucosa and that this effect may be associated to the better performance observed at this age These results may be refer to that the requirements of Arg in improved strain of chicken such as SM may be higher than other layer chicken presented in the NRC, or that improving FCR may be due with relationship between egg mass and FCR when egg mass increase FCR decreased.
No significant effects of Arg supplementation on EW were observed at 40 wks of age (Table 3) who found no significant effect of feeding different levels of Arg ranging from 0 to 2.5 % on average EW in local hens. On the other hand, results show significant (P≤0.05) differences among the experimental groups in egg production percentage (EP %) due to Arg supplementation to SM layer diets. However, EP % and egg mass were significantly (P≤0.05) improved by feeding diets supplemented with Arg in hens fed diet of T5, T6 and T7 during the experimental period as in compared with the control group. The increases in the egg mass at 40 wks of age in hens fed the basal diet supplemented with 2,0 2.5 and 3.0 (g/kg diet) Arg from 28 to 40 wks of age, respectively, were 10.4, 14.2 and 15.9%, respectively compared with control group. These results were in agreement with the findings of Youssef et al., (2015) who noticed that adding Arg to the diet of two local strains Fayoumi and GM at levels 0.14 and0.28 g /kg of diet resulted in significant increase (P≤0.05) in EP % and egg mass at 52 wks of age, as well as, increasing Arg level to local Saudi laying hens to 9.g /kg of diet over that required for the Leghorn breed requirements was found to improve henday production percent ( found that dietary supplementation of Arg (from 7.3 to 16.3 g/kg diet) failed to change the rate of egg production. The present results show that the egg production traits was markedly improved in Arg supplemented group throughout the experimental period from 28 to 40 wks of age.
Egg quality traits:
Table (4) exhibit the results of the effect of adding different levels of Arg to the diet of laying hens on egg length, egg width, shell thickness, shell weight %, albumen height, albumen weight %, yolk height, yolk diameter and yolk weight %, It was noticed from this 
Semen quality traits:
The results in Table ( Results obtained from Table ( 6) indicated that the inclusion of Arg in diets significantly improved (P≤0.05) Fertility and hatchability % of SM laying hens at 40 wks of age compared with those of control diet. The highest Fertility and hatchability % were recorded for hens of T6 and T7 groups as compared with control group whereas; there were insignificant differences among other treatments in these traits. These results supported with findings of Youssef et al., (2015) who reported dietary supplementation with different levels of L-Arg resulted in significant increase in fertility and hatchability % as compared with control group. Also, Sharideh et al., (2015) found that adding Arg to the broiler breeder diet increased 10% sperm penetration (SP), higher Fertility is directly correlated with the SP and rate in the inner perivitelline layer (IPL) overlying the germinal disc (P≤0.05).This may be due to L-Arg was critical for the growth of chicken embryo (Toghyani et al., 2012). On contrary, Silva et al., (2012) reported that the dietary Arg supplementation (from 0.943%, to 1.543% digestible Arg) did not have significant effect on Fert and hatch in laying hens.
Some blood traits:
The main effects of Arg on the RBCs, Hb and Hc values were not significant. However, the effects of Arg on the WBC, H%, L %, and H/L were significantly increased (Table  7) . Dietary supplementation with different levels of Arg (T6 andT7 groups) resulted in significant increase in WBC. Also, the effects of (T5, T6 and T7 groups) on L % cells were significant. (2004) indicated that function performed by the bursa of fabricius in broiler chickens and he believed that the thymus could carry out the only thymus-derived lymphocytes could be involved in the antibody production. Also, Nitric oxide can enhance the body's non-specific immunity by nonspecifically killing pathogens such as bacteria, fungi, parasites and tumor cells. More importantly, NO regulates the synthesis and secretion of some immune cytokines, such as tumor necrosis factor (TNF), prostaglandin E2 (PGE2), interleukin (IL) and interferon (IFN), which leads to a more wide influence on the immune function (Li et al., 2009 ).
Blood plasma Nitric oxide and hormones:
The average values of NO, IGF-I, LH and testosterone hormone during different periods of age of SM laying hens affected by using Arg in diets are presented in (Table 8) On the other hand, hens fed on T6 and T7 groups gave significantly (P≤0.05) the best IGF-I value than other treatments groups at 40 wks of age. In this respect, Silva et al., (2012) reported that Arg is also considered a powerful secretagogue, increasing the release of insulin, growth hormone, and IGF-A in the blood stream.
Kim et al., (2004) ; Soliman et al., (2011)
reported that IGF-I hormone is associated with egg production of chicken. Likewise, (Le Roith et al., 2001) and (Kim et al.,  2004) found that insulin-like growth factors IGF1 are involved in the regulation of ovulation rate, ovary growth and steroid hormone production and ovarian follicular development in chickens, and a relationship between IGFI genotype. Cremades et al., (2004) suggest that Arg deficiency produced an opposite effect in the expression of IGF-I and IGF-binding protein 1 in the liver and kidney. Concerning LH and testosterone hormone in (Table 8) , the results show that T5, T6, T7 groups had significantly (P≤0.05) higher LH and testosterone hormones at 40 wks of age than control group. These results were agreement with the results of many investigators who used the same or nearly the same doses via diets. Basiouni, (2009) showed that feeding a 2% extra amounts of Arg ( over the 0.89 % Arg already present in the control diet) to local Saudi hens significantly (P≤0.05) increased mean LH level during the 6-9 hours before the time of oviposition in Arg treated (2.8 ng mL -1 ) in compared with control group (1.9 ng mL -1 ). As well as, means of LH amplitude was also found to be higher in Arg treated in compared with control group, These results are also in line with previous reports involving pre-pubertal goats was the infusion of Arg was found to be able to increase mean of LH pulse frequency and consequently increase mean LH levels Basiouni, et al., (1999) . Furthermore, dietary Arg may be relevant to the anabolic action of Testo, and suggest that this effect may be mediated by changes in IGF-I system Cremades et al., (2004) .
In the present study, show that NO, IGF-I, LH and Testo hormones levels of chickens fed diets supplemented with (2.0, 2.5 and 3.0 g Arg/kg diet) in their diets from 28 to 40 wks of age were higher than in control group with ranged from 9.7 to 48.1, 1.5 to 16.4, 24.5 to 69.9 and 57 to 65.9 %, respectively. It seems that higher NO, IGF-I, LH and Testo hormones are directly correlated with the Arg supplementation from 28 to 40 wks of age. It is suggested that this beneficial effects of Arg may be relevant to liver functions or the stimulation of GnRH neurons in the hypothalamus.
Further studies are necessary to be repeated on commercial breed of hens to examine the effect of Arg feeding on these traits.
In conclusion, dietary supplementation Arg from 28 to 40 wks of age might has the potential to improve egg production, reproductive traits, semen physical characteristics and some plasma hormones levels. Although adding Arg to SM hens' diets did not affect body weight, feed consumption, egg weight and egg quality traits during laying period from 28 to 40 wks of age. Item  T1  T2  T3  T4  T5  T6  T7 
